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ABSTRACT 


Summaries  of  observations  from  nvoored  stations  and  CTD  profiles 
taken  during  POLYMODE  Array  II  are  presented.  Data  series  of  twenty- 
seven  months  duration  at  12  locations  were  achieved  with  3 consecutive 
deployments.  Current  meters  were  set  at  nominal  depths  of  600,  1000, 

1500  and  4000  meters  at  eight  of  the  locations  and  at  4000  meters  at 
the  remainder.  Nine  data  series  of  eight  months  duration  were  obtained 
at  similar  depths  at  3 additional  locations. 

Low  passed  east  and  north  current  components,  temperature  and 
pressure  from  current  meters  and  temperature/pressure  recorders  are 
displayed  graphically  and  in  tabular  form.  Spectral  diagrams  are  plotted 
for  temperature  and  the  vector  components  when  a continuous  two  year  time 
series  was  achieved.  Progressive  vector  plots  are  included  for  velocity 
data. 

Selected  CTD  data  are  presented  as  potential  temperature  and  salinity 
values  plotted  against  pressure. 
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PREFACE 


Tins  volume  is  the  seventeenth  in  a series  of  Data  ReiK)rts  presenting 
iwHired  current  meter  and  associated  data  collected  by  the  W.H.O.I.  Buoy 
I'.roui'. 

Volumes  I through  XVI  present  data  from  the  years  1963-1971,  and 
tiom  several  special  experiments:  the  1970  Pollard  array,  the  1973  IWEX 
array,  the  1973  MODE  array,  the  MODE  Site  moorings,  and  the  Saint  Croix 
mooring  measurements. 

Volume  XVII  presents  data  from  POLYMODE  Array  II. 


Volume  * W.H.O.I.*  * Notes 

Number  * Ref.  # * *year  exF>eriment 


I 

65-44 

Webster, 

F. , 

and 

N. 

P.  Fofonoff 

II 

66-60 

Webster, 

F., 

and 

N. 

P.  Fofonoff 

III 

67-66 

Webster, 

F.  , 

and 

N. 

P.  Fofonoff 

IV 

70-40 

Pollard, 

R. 

T. 

V 

71-50 

Tarbell , 

S.  , 

and 

F. 

Webster 

1966  measurements 

VI 

74-4 

Tarbell , 

S. 

1967  measurements 

VII 

74-52 

Chausse, 

D.  , 

and 

S. 

Tarbell 

1968  measurements 

VIII 

75-7 

Pollard, 

R. 

T. , and 

S.  Tarbell 

1970  Array  data 

IX 

75-68 

Tarbell , 
and  D. 

S.  , M.  ( 

Chausse 

•J  • 

Briscoe , 

1973  IWEX  Array 

X 

76-40 

Tarbell , 

S. 

1969a  measurements 

XT 

76-41 

Tarbell , 

S. 

1969b  measurements 

XII 

76-101 

Chausse, 

D.  , 

and 

S. 

Tarbell 

1973  MODE  Array 

XIII 

77-18 

Tarbell , 

s.. 

and 

A. 

W.  Whitlatch 

1970  measurements 

XIV 

77-41 

Tarbell,  S., 
R.  Walden 

R.  1 

Payne  and 

1976  Mooring  592 
Saint  Croix 

XV 

77-56 

Tarbell , 

s.. 

and 

A. 

W.  Whitlatch 

1971  measurements 

XVI 

78-5 

Tarbell , 

s.. 

and 

A, 

Spencer 

1971-1975  MOPE  Site 

Vi 


I'l  »-Si-|U  .It  lOtl 


The  cut  itc  ii'iH.>it  is  prcsisit  I'd  on  microficlic  with  the  ilispl.iys 
oi  u.in  1 .’ch  on  the  miciolichc  sheets  by  I’OLYMObE  lathei  t h.tn  W.U.D.T. 
inoiir  inq  numbi'is  .is  is  ii.su.illy  oiii  praetioe.  W. 11.0.  I.  vs.  POhYMtiDE  moorinti 
numbcis  will  be  tYninvi  in  T.il'le  1. 

Ixcc'pt  tor  the  tirst  twi'  rows  (A  .iiKi  h)  in  which  the  text  is  preSi'iited, 
mi.'iot  lohe  ^:hcet  1 displays  com[xisite  plots  of  the  data  as  .an  array. 
i<ows  thiee  U')  throiuih  seven  (G)  are  arr.inqed  by  columns  .is  follows: 


Golumns  I .iiid  .! 
I’o  I limns  ? and  -I 
I’olumns  ■'  .iiid  n 
I'olumns  ■'  .uid  c 
t’olumns  7 .iiiii  li 
I'olumn.s  a .iiui  Id 
I’o  I umn.';  I d , I I , I -I 


Velocity  stick  plots  for  POhYMOOE  moorinus  1,2, .1, 4, ‘j 
Temperature  plots  for  moorituis  1,2,3,4,15 
Pressure  plots  for  mvxir  i nus  1,2,  3 
K.ist  .ind  north  comiK->nent  s , ci'mix-'S  i t e.s  down 
Velocity  stick  plots  for  imxirinus  b , 7 , 8 , a_  i ^ 1 1 , l.j  _ 1 5 
Temperature  plots  for  moorinqs  o , 7 , 8 , a_ 1 2 , 1 3 , 1 4 , 1 S 
Velocity  vectors  plotted  in  seven  day  subs.impled 
si'ati.il  .irrays  for  bOO,  1000,  ISOO,  4000  m depths 
In  till’  other  murofiche  sheets,  the  data  from  individual  instrument 
loixit  i'.Mis  .ire  presi'iited.  Since  in.striiments  were  reset  .at  the  s.ime  (-x’sitions 
.i.s  closely  .u;  possible  e.ich  location  is  represented  by  three  records,  one 
trom  c.ich  .si't  t iiu)  of  the  .irray.  Each  column  on  the  microfiche  represents  an 
instrvimt'nt  loc.it  ion  .ind  each  row  cont.iins  .i  single  data  .lispl.iy  tyfx'. 

These  include: 

Row  A .'tooriixi  information  .ind  GTD  plots 

Row  8 Dat.i  ident i f icat  ion  (in  large  letters  to  permit  unaided  re.adinq) 
Row  i'  8t.it  1st  ic.i  1 present.at ton 

Row  D Syx'ct  r.i  plots  (presented  for  complete  2 ye.ir  records) 

Row  i:  rioiir  ess  i ve  v'ector  plots 
Row  K i’.iri.ibles  vs.  t imi'  plots 

Ri'w  il  T P id.it  ist  ICS,  variables  v.s.  time,  temperature  spectr.i 
ih-e  T.ible  2 fi'r  .i  summary  of  depths  and  duration  of  the  presented  d.'t.i. 


Vil 


1 


r 

» 

( 

Introduction 

I 

The  POLYMODE  program  is  an  international  cooperative  sci'^ntific 
I investigation  of  the  dynamics  and  statistics  of  the  mesoscale  motions 

' in  the  sea,  the  energy  sources  of  these  motions,  and  their  contribution 

to  the  general  circulation  of  the  ocean.  POLYMODE  includes  theoretical 
investigations,  experiments,  and  field  observations.  Of  the  field  obser- 
vations, the  largest  is  the  statistical  geographic  experiment  designed 
to  determine  the  distribution  of  energy  levels  and  space  and  time  scales 
of  the  eddy  field  throughout  the  western  North  Atlantic  using  current 
meter  arrays,  SOFAR  float  arrays,  and  hydrographic  and  XBT  work. 

Three  current  meter  arrays  were  set  whose  locations  are  shown  in 
Fig.  1.  Array  I was  set  to  define  the  statistics  of  the  mesoscale  motions 
to  the  east  and  north  of  the  MODE-I  site  (28°N,  70°W)  and  to  resolve  the 
time  length  scales.  Building  on  the  results  of  MODE-I  and  POLYMODE  Array  I, 
Array  II,  whose  data  is  described  in  this  report,  had  a more  closely  defined 
set  of  goals,  i.e.: 

1.  To  compare  the  distribution  of  eddy  statistics  at  4000  m depth 
with  similar  results  along  70°W, 

^ 2.  To  examine  the  vertical  structure  of  the  eddy  field  for  quali- 

tative di^erences  in  and  out  of  the  recirculation  region  of 
the  western  eddy  of  the  North  Atlantic  subtropical  gyre  suggested 
by  Worthington  (1976) , 

3.  To  investigate  the  horizontal  heat  advection  and  local  temporal 
changes  of  temperature, 

4.  To  estimate  some  of  the  Reynolds  stress  contributions  to  momentum 
and  vorticity  budgets  for  the  mean  flow, 

5.  To  examine  energy  transfer  terms, 

6.  To  compare  the  data  obtained  with  the  results  of  numerical  models, 

7.  To  compare  the  distribution  of  mean  velocities  obtained  with 
the  structure  of  the  general  circulation  as  suggested  by 
Worthington  (1976) . Some  of  these  results  are  described  in 
Schmitz  (1977) . 

Array  II  consisted  of  three  nine-month  mooring  settings  at  twelve 
locations  (Fig.  2)  between  May  1975  and  June  1977.  The  third  setting 
included  moorings  at  three  additional  locations  to  better  resolve,  spatially, 
the  subtropical  gyre's  return  flow. 
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Array  III  consisted  of  three  clusters.  Clusters  A and  B were  on 
the  western  and  eastern  sides  of  the  Mid-Atlantic  Ridge  to  examine 
differences  in  the  eddy  field  and  the  mean  flow.  The  purpose  of  cluster  C 
was  to  look  at  the  baroclinic  instability  of  the  North  Equatorial  Current, 
as  an  eddy-generating  device. 

Data  from  POLYMODE  Array  II  are  described  in  this  report.  Data 
from  Arrays  I and  III  will  be  presented  in  future  reports. 

Moorings 

The  POLYMODE  Array  II  mooring  configuration  is  shown  in  Figure  2. 
Moorings  1 through  12  were  in  position  from  May  1975  to  June  1977  with 
three  consecutive  settings  of  approximately  nine  months  duration. 

Mooring  positions  13,  14  and  15  were  deployed  on  the  third  setting  of 
the  array  only  (See  Table  1). 

Moorings  1 through  8,  13,  and  14,  were  intermediate  moorings 
(Meinmiller,  1976),  moorings  9 through  12  and  15  were  bottom  moorings. 

A complete  list  of  the  components  of  each  mooring  is  shown  on 
microfiche,  in  Row  A.  The  following  abbreviations  have  been  used: 


VACM 

DT-VACM 

850 

T/P 

3/4"; 5/8"; 3/4" 


3/8"  chain 


Vector  Averaging  Current  Meter 

A VACM  which  also  measures  differential  temperature 
Model  850  burst  sampling  current  meter 
M.I.T.  temperature  and  pressure  recorder 
For  example;  3/4"  line  used  on  set  1 and  3, 

5/8"  line  used  on  set  2 
Refers  to  the  indicated  length  of  3/8"  chain 
bolted  to  a 16"  or  17"  glass  sphere  in  a hard 
hat  (for  flotation) 


Array  2 was 

set  as  follows: 

Shii>  & 
Cruise  # 

Mission 

Chief  Scientist (s) 

Date 

KNORR  49 

Deployed 

Set 

1 

G.  Tupper/Dr.  W.  Schmitz 

May  1975 

CHAIN  129 

Recovered 

Set 

1 

K.  Bradley 

December  1975 

Deployed 

Set 

2 

KNORR  60 

Recovered 

Set 

2 

K.  Bradley/D.  Simoneau 

October  1976 

Deployed 

Set 

3 

KNORR  66 

Recovered 

Set 

3 

K.  Bradley/D.  Simoneau 

June  1977 
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Current  Meter  Types 

The  current  meters  described  in  this  rei)ort  were  either  Vector 
Averauinq  Current  Meters  (VACMs) , built  by  American  Machine  and  Foundry 
(AMF)  oi'  Model  850  current  meters  built  by  Goodyne,  now  a part  of  Kqerton, 
tU'rmeshausen  and  Grier  (EGSG) . 

The  VACM  senses  compass  and  vane  information  and  computes  a measure 
of  east  and  north  water  current  components  each  time  a pair  of  rotor  maqnets 
passes  the  sensinq  diode,  then  sums  these  comiionents  throuqh  the  et\tire 
recordinq  interval,  usually  15  minutes.  There  are  16  maqnets  on  the 
rotor  so  one  complete  rotor  revolution  would  cause  eiqht  computi'  cycles. 

Temperature  is  derived  from  a voltaqe-to-frequency  converter  (v/f ) , 
whose  output  frequency  is  related  to  the  thermistor  resistance'  at  its 
input.  The  v/f  output  pulses  are  summed  over  the  entire  record iint 
interval  thus  averaqinq  temperature.  All  variables  are  recorded  oti  a 
c.issette  tape  at  the  end  of  each  recordinq  interval . Temperatures  are 
accurate  to  abcsut  i.01°C  (Payne  et  al.,  1976). 

Temperature/Pressure  Recorder 

An  instrument  to  record  temperature,  pressure  and  time  (T/P)  was 
developed  in  the  Draper  Laboratory  at  M.I.T.  for  MODK-1  and  used  exten- 
sively on  the  i>ost-MODE  moorinqs.  The  instrument  stores  a sample  every 
15  seconds  and  records  the  sum  of  64  successive  data  samples  every  16 
minutes  on  a maqnetic  tape  cassette  (64  ’<  15  = 960  seconds  = 16  minutes) . 

Temperatures  have  a resolution  of  .001”C  (Wunsch  and  Dahlen,  1974). 

The  absolute  accuracy  cannot  be  specified  because  the  thermistors  had 
not  been  calibrated  since  the  oriqinal  calibration  by  the  manufacturer. 

The  pressure  sensor  is  a strain  qauqe  with  a manufacturer  specified 
accuracy  of  .03%  of  the  scale  ranqo  used  (Wunsch  and  Dahlen,  1974) . 

These  sensors  are  recalibrated  for  each  instrument  deployment. 

CX'casionally  the  T/P  sensors  reached  the  limit  of  their  measurinq 
ranqe.  For  instance,  i')aqe/fiche  no.  l-E-9. 

CTD 

A device  to  measure  conductivity,  temperature  and  pressure,  manu- 
factured by  Neil  Brown  Instrument  Systems,  Inc.  (N.  Brown,  197''),  was 
used  at  POLYMODE  moorinq  sites  to  obtain  vertical  profiles  of  these 
quantities.  Plots  of  temperature  and  salinity  versus  pressure,  and 
0-S  plots  are  included  for  most  POLYMODE  moorinq  sites.  The  data  were 
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i-ol  U'Ctod  on  K.  V.  CHAIN  cruiso  129  and  K.  V.  KNORR  cruise  60.  The 
plot-s  are  presented  in  Row  A fiche  2-6  after  the  moorinq  page  except 
tor  I'OI.YMCDK  moorings  9,  10,  11,  and  12  which  are  on  fiche  5 columns 
I 1 and  M. 

T i * 

Tiim'  1 M)tn  T/F’s,  H5t).s  atul  VAC'Ms  Wtis  moasurod  usiruj  a quartz  crystal 
oscillator  with  a m.inufacturer ’ s specified  accuracy  of  <1  second  per  day. 

In  this  rejiort  time  is  read  as  year-month-day  hour .minute. second. 


Curr^^nt  Meter  Data  Processing 

hit  strings  from  magnetic  sea  tapes  for  Model  R50s  (1/4"  2-track 
cartridges)  and  VACMs  (1/H"  4-track  cassettes)  were  transcribed  onto 
9-track  t-ompult'r  compatible  tape  at  W.ll.O.I.  The  liata  were  then  con- 
vi'rted  to  scientific  units  (liecodi-d)  and  stored  on  magnetic  tape  in 
Malta  is.  fotmat  (Maltais,  19()9) 

Kditing  the  data  included  selecting  start  and  stop  times,  adjusting 
the  nominal  depth  of  some  records  to  agree  with  information  supplied  by 
th  T/l's,  applying  corrections  to  temperature  indicated  by  jxast  cruise 
thermistor  c.i  1 ibr.it  ions,  correcting  the  temperatures  to  a constant  depth, 
oompiiting  vin-tor  aver.iged  components  for  the  data  from  burst  sampled 
Moiiel  ttSll  i nst  rument.s , aiul  interpolating  through  gaps  in  the  data  caused 
by  tiv,'  ri'mov.il  of  erroneous  records. 

Till'  lesult  is  an  evenly  spaced  time  series  which  is  used  as  input 
for  tlK'  low  p.iss  filter,  .i  symmetrical  running  (laussian  filter  with  a 
half  width  of  .’4  hours  and  a window  of  width  24  hours.  The  filtering 
1 ;;  segui'nl  i.i  1 .ind  the  resultant  time  series  is  43  hours  shorter  than 
the  input  t imc'  si-rii's  (the  first  and  last  24  hours  are  lost). 

i'heti'  IS  iisu.illy  .i  three  or  four  day  gap  between  dat.^  series  from 
consecutive  settings.  On  some  comiiosite  plots  the  gap  is  shown.  On 
others,  siicli  ,1...  spi'ct  r.i  .ind  sp.itial  array  plots,  the  gap  has  been  filled 
with  i nt  erj  «>  1 .1 1 ed  (xiints. 

T.ible  2 indic.ite:;  which  v.iriables  are  presented,  with  reference  to 
d.it.i  ident  i f ic.ition  number,  duration  .ind  ileptli. 
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n.i Id(‘t>t  i_f  io_r s 

'l\>  iiiMurc  that  oach  li.ita  si‘ri(?s  has  a iitiiinic  idoiit  i f itT , the 
Icil  lowin')  ■.iliimi'  in  nni'il;  (lOH  1 HI  Ix;24A . 

I'OH  - 'I'ln-  first  t hri'i'  diqits  an?  tfie  mcxirinq  niimlu'r. 

1 - Tlu‘  rotative  itistramont  jxjsition  startinq  at  tlio  toj? 

of  the  mtx)rinq.  One  denotes  the  top  instrument. 

- The  jxjsition  of  tlie  letter  in  the  alphabet  indieatv's  the 
amount  of  editinq  that  h.ts  been  done.  Tlie  symlvil  $ 
means  no  editinq  fjas  been  done. 

- A l-day  subsampled  Gaussian  filtered  series,  tfie  filter 
having  a half  width  of  24  hours. 

A - Additional  editing  has  been  done  after  the  series  was 

filtered. 

As  the  time  series  from  the  3 settings  have  been  merged  toq»'ther, 
additional  naming  (virameters  have  been  used;  PM02, 4000m. 


H 


1 lX'iau24 
ll)G24 


F'M 

02 


4000  m 
or 

4 km 


- PObyMODK  Array  II 

- POLYMODK  mooring  position  numbt'r  2. 

- A separator. 

- The  nominal  depth  in  meters  for  the  merged  data  series. 


t'utjrj't^t  meter  da_^  quality 

(Verall,  the  data  return  from  the  three  .settings  was  about  OO'i. 

A total  of  1,13  current  meters  was  sot.  One  hundrt'd  had  lOO*  data 
return,  eight  returned  no  data,  and  twenty-five  had  less  than  100* 
return. 

An  unsolved  problem  affected  several  of  these  twenty-five.  The 
symptom  is  a sudden  drop  in  speed  to  threshold  or  near  tlireshold  followtxl 
by  another  sudden  jump  back  to  normal  values.  The  low  values  usually 
persist  for  a few  hours  to  a few  days.  Total  data  loss  from  this  problem 
is  19  days  in  five  records.  In  these  periods  speeds  have  been  replaced 
by  interiJolated  or  averaged  values.  Much  testing  and  speculating  have 
not  yet  determined  the  cause  of  the  problem.  fX?currences  are  note<1  on 
the  STATISTICS  pages  in  the  microfiche  section.  Other  problems  also 
are  noted  on  these  pages.  For  example,  "sticky  vane"  indicates  that 
the  high  frequency  data  may  not  be  reliable  during  specified  periods. 

For  the  most  part  this  did  not  seriously  affect  the  low-passed  version. 
Where  it  did,  the  data  have  been  deleted. 
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'I'ht «'»' 


A siimin.iiy  ot  .il  1 i iiiil  t unifiit  ili-ptlu:  is  pi  I'sciit  <‘ii  i ii 
ilfptli  viiv;  mii.il  loiui  luivi'  hi’cii  usi'ii.  is  .1  lit'siipi  or 

whioii  w.iM  pi  o|H)Soii  tor  t tu*  ox[H'r imoiit  , aruJ  wliioti  is  iisod 
vMmposito  dis.pl.iys.  S.oooiid  is  an  i iislrumoiit  (ii'}iUi  wtiii-li 
attt'i  iiKKiriiui  di'ploymont  by  buoy  oompiitor  proqram  NdYl'b, 
u-'.od  oil  t tio  iiMot  iini  l omiKitiont  paijos  and  for  roc-ords  f rom 
i.i't  doi'por  I luin  ISOO  motors.  'I'tiird  is  a corri'ctt'd  doptli 
IS  dosoribod  in  a sopar.ito  paraqrapli,  and  wliioli  is  usod 
individual  toiords  aio  prosentod. 


Tablo  •>. 
nominal  dopth, 
in  titlos  and 
was  oompnlod 
and  whioh  is 
ouiii'iit  moti'rs 
, wlios»>  doi  ivat  ion 
whon  data  for 


IHil.YMObl-:  Arta^  J 'romporatuia*  and  Dopth  Corroot  ions 

liooaiiso  ot  t ho  oooasional  tiiqh  ourronfs  soon  by  this  arr.iy  and 
t ho  rosiiltiiiq  dopth  variations  of  Mio  moorinqs  (up  to  hundrods  of  nu’tors) 

It  was  dosiiablo  to  attompt  to  oorroot  to  a constant  dof'th  tho  ti'mporat  uros 
from  iHitti  'I’/l’s  and  oiirront  motors.  To  make  this  corroct  ion  it  was  noi-ossary 
to  know  lioth  tho  dopth  of  an  individual  instrumont  and  ttio  tompor.ituro 
striioturo  in  tho  wati'r  alx>vo  it.  I’ri'ssiiros  from  T/l’s  woro  usod  to  oomputi- 
di'i't  hs  for  t tu'so  i nst  runu'iit  s . t’urront  motor  depths  woro  inta'rpolatod 
t torn  thorn. 


I’lquro  •!  is  a pU't  ot  t.ompoiMturo  qradiont  — vs.  absoluto 

dp 

toiiipotaturo  T.  Tho  data  art'  from  t'Tbs  taken  at  tho  time  of  doploynu'iit 
and  rooovory  of  each  mootinq  aiui  roprosont  stations  from  tho  full  north- 
south  oxtont  of  tho  array.  Tho  most  nortlu'rly  stations  woro  in  tho  dulf 
;'>troam.  It  is  aj'p.iri'nt  that  oiu'  can  roprosi'iit  quite  simply  tho  relation- 
ship botwoon  and  T for  tho  win’ 1 o Array  2 aioa.  Tho  two  straiqht 

linos  on  I'iq.  •!  roprosont  a loasf  squari's  fit  tif  tin'  ilata  and  woro  usoil 
in  tho  tompoi.ituro  i-ot  toot  ion. 

Thi'  followinq  pri'ooduro  was  porformod  on  tho  UHlAth’-l  vorsion  of 

oaoh  instrumont  record  with  a depth  ot  I'UHI  m or  shallower  ^ is 

dp 

noqliqiblo  at  qroator  depth).  I'or  oaoh  file: 

1.  I'roato  I’DII-’  tor  oaoh  T/P  ri'i'ord  by  subt  raot  i riq  tho  most  froquont 

ptossuro  in  tho  ri'oord  from  oaoh  I'rossuro  value  in  tin'  timi'  series. 


(. 


2.  (.’roato  PDIK  for  each  ouiront  moter  rcooriJ.  This  may  be: 

a.  The  sanu>  as  tlie  I'DIK  for  a T/P  if  there  is  one  ijuite  near 
on  the  nKHirinq. 

b.  An  average  of  the  PDIFs  frt>m  nearby  T/Ps  if  the  current 
meter  is  between  two  of  them. 

c.  For  a current  meter  deep  on  a mooring  which  has  T/Ps 
only  near  the  top,  PDIF  is  PDIF  for  one  of  the  shallow 
T/Ps  multiplied  by  an  attenuation  factor. 

For  each  data  jxjint: 

3.  Compute  dT/dp  at  the  observed  temperature. 

4.  Compute  a corrected  tempv'iature  vising  PDIF  anvi  d'V  dp . 

5.  Determine  dT/dp  at  the  corri'cted  ti-mperature . 

6.  Recompute  thv*  corrected  tempt'raturv^  using  PDIF  and  the  mean 
of  the  two  ilT/dps. 

7a.  For  T/P  recvirds,  compute  a depth  for  each  pressure  by  multiplying 

thi'  pressure  by  a factor  detv'rmined  by  converting  the  most  frev^uent 
pressure  of  tlu?  recoril  to  a depth,  using  the  method  of  Saunders 
and  Fofonoff  (197b). 

7b,  For  current  meter  records,  compute  a deptti  for  each  data  cycle 
by  adding  to  the  most  freguent  vlepth  i5f  the  rev'ord  (obtaini'd 
by  intervx-ilation  of  T/P  valui’s  on  that  mvxir ing)  the  value'  of 
PDIF  (incliuling  attenuation  fai'tor)  used  for  correcting  the 
temperature  of  that  vlata  cycle  multiplied  by  a conversion  factor 
obtained  from  Saunders  and  Fofonoff  (197b)  for  the  depth  and 
gi-ographical  pcisition  of  tlu'  current  meter. 

vine  of  the  results  is  a most  freciuent  depth  for  each  reconl.  These' 
depths  are  slvown  as  a corrected  vlepth  for  each  roctinl  in  Table  2. 

The  iMsic  statistics  and  plots  on  the  fiche  pages  show  values  for 
uncorrected  tv'mperature.  The  spectra  (on  the  fiche)  and  the  composite 
plots  following  the  text  use  corrected  temperature. 
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t’rogrdms 

J t [ in  t inn  (:’'IA T^!) 

Wo  hdvo  prosentod  some  different  statistical  parameters  in  this 
reiKirt  to  rofU'ct  ohaiujos  in  the  techniques  beinq  used  to  analyze  our 
curretit  nioti'i  data. 

Mi'ans  of  the  i>ast  (ti)  and  north  (v)  comfxinents  of  velocity  are, 
to  some  extent,  misloadinq  since  orienting  the  reference  frame  to  the 
compass  may  not  shed  any  light  on  the  physics  of  the  problem.  In  some 
cases,  tiowever,  we  can  choose  a reference  frame  which  may  have  a jiarticular 
moaning.  If  wo  rotate  the  reference  frame  by  0,  then  we  can  transform 
the  fluctuating  parts  of  the  u and  v velocity  components  into 

u^  = u COS0  + V sin0 
V = - u sin0  + V COS0. 

The  time  average  of  the  squares  of  the  individual  components  and  their 
product  are  given  by 


+ v.  u - v^  

u ^ ^ + cos20  + uv  sin20 


U-’  + \7^  u^  - v^ 


2 

7^  - ZJ 


cos20  + uv  sin20 


u'v'  = uv  cos20  - — ---  ■)  sin20. 


Now  u V is  the  correlation  between  the  two  components  and, 
0 properly  we  can  cause  u "v * = 0.  This  value  is 


by  choosing 


tan  20 

N 


uv 


0^,  then,  the  u and  v motions  are  either  totally  uncorrclated 
in  the  mean,  or  they  have  a constant  phase  difference  of  90°.  If  they 
have  a constant  phase  difference  then  we  can  describe  the  motion  of  the 
velocity  vt'ctor  in  u-v  space  as  elliptical. 

If  if:  convenient  to  define  two  quantities  invariant  under  rotations 
of  the  coordinate  axes: 


K = j (u^  + v^) 
R‘  = (uv)  ^ j 


where  K is  our  normal  definition  of  horizontal  kinetic  energy. 
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It  IS  convenient  and  consistent  with  out  definitions  ot  K and  (' 

N 

sot 


t v' 


uv  » K sin20 

N 

u*"  - V‘ 

= R cos 2 ft 

2 N 

And,  for  arbitrary  0, 

u “ E + R cob2((\,  - 0) 
N 

= R - R cos2(0  - 0) 
N 

u 'v'  - R sin2(0^,  - U) 

N 

For  0 = ii  , 

N 


u ‘ » E ♦ R 


E - 


R 


u V =0 

It  wo  vii'w  the  jvith  of  the  velocity  vector  as  elliptical  in  ii-v 

siMce  then  i ii  • and  \ v ' are  the  major  and  minor  axes  and  0 is  the 

n 

orientation  of  the  major  axis  . 

In  order  to  know  if  it  makes  sense  to  talk  aUnit  princiivil  axes  we 
need  one  more  index,  ellipticity,  defined  by 


e 


Ellipticity  varies  from  0 for  circular  motion,  in  which  case  it  makes 
no  sense  to  talk  about  princiixil  axes,  to  1 for  motion  strictly  alono  the 
nwi  jor  axis. 
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Till  ■ .it  ■ t i n 1 1 i oil  t't  «' I 1 i pt  1 r 1 1 y is  ti.>j  im'.ins  nvi't  t hr  lull  rrroi  d 
Irii  iili.  I't't  n't.ity  lu.uititirs  III  must  rrroidii  it  is  mtirr  iiitrri'.st  uui 
t , , 1 1 ..  IK  .1 1 t lir  v.ii  1 .1 ! i I'll  lit  r 1 1 1 1 t 1 1 1 y w i t ii  t imr  . Hi  V iti  iiui  the  t rroi  d 
Mil. I I'lr.  f.,,  . impiitiii.i  I lir  rlliptii'ity  Crr  r.irii  pirrr  .iiid  ♦ iirii  .ivrt.uiiiui 
I 111  I 1 1 I 1 pi  1 1 ■ i I i r •;  t|t'iii't  .1 1 1 y i)  i vrs  .i  1 .irtjr  t mr.in . 

" I'.  i.  f.' Vl’. 'I /'i  ' ) 

’I'lir  pi.uiirssivr  vrrtoi  tl  1 sp  1 .ir  rinrn  t s .u  r plottrii.  'I'lii-sr  .irr  driivrd 
I'V  mu  1 I 1 pi  V 1 iit|  I hr  ivrt.i.ir  sprrd  ill  .in  iiitrtv.il  by  t hr  intrrv.il  Iriiuth 
■ III. I i.tiiiiii.i  I hr  ir'.iillitui  Vi’.li'is  lir.ut- 1 o- 1 .1  i 1 . 'I'hr  plot  bruins  with  .in 
111  ri  1 ik  (*).  All  tv'lK'Winu  month  Ixmndar  irs  .irr  indio.itrd  by  t hr 

.vmiKi  1 . 

i.i'-'.;:  '■  i".'-' 

This  IS  .1  .ii.nit.iin  ot  .iny  v.iii.ibli'  plottrd  .is  .i  tiinotit-'ii  ot  tinu’. 

Thr  .'I  liout  .ivrt.iurii  rom|Hiiu'nts  .ur  plottrd  .is  in.lividu.il  vr.-totii 
lion. I .1  t inir  st.ilr.  Uiilrss  othrrwisr  indir.itrd,  thr  vrrtor  orirnt.it  ion 
1 s sill'll  t h.i  t .MS  t IS  up . 

. ■! 

bubs.implrd  liltrtrd  vrlooity  vrrtors  Of  tomprr.iturr  valuos  .iir 
pl.itt.’.i  to  show  .1  sp.it  i.il  .It  r.iy  .it  .i  p.irt  ii'ul.ir  dopth. 

. ■ I' 

'I’h.'  pto.ir.im  TIM-SAN  ('£uiir  Srrirs  /malysis)  usrs  thr  F.ist  Foufiof 
rt.instotm  .iluotithm  ot  .Siinil.'ton  (I'Ha')  .ind  is  fi'stfirtod  to  d.ita  sr.imont  s 
ot  Irnuth  N ixnnts,  whrrr  N must  br  an  rvon  iiumbor  which  h.is  no  prime 
t.ii'lot  l.irqri  th.in  h , .iiid  must  br  U'ss  th.m  hOOO  points. 

Till'  numbrr  of  drutrrs  of  f rrrdom  for  thr  first  40  plottrd  pH.-iints  is 
.|ivrn  by  \'  = .i  m s whrrr  m is  thr  numlirr  of  .idi.icrnt  frrqurnry  ban.ls 
briiui  .ivrr.iurd,  s is  thr  numl’rt  of  iiidrpriidt'nt  d.it.i  pirrrs  briiiu  .ivrr.iurd, 

.HMin  .IS  st.iti'ii  in  thr  labrl,  and  a is  2 for  trmprraturr  spi'ott.i  .ind 
lot  Hot  i .’.out  .1 1 Kinrtio  Fnrruy  (MK.K)  spret  ra  for  whi.'h  thr  FAST  .ind  NORTH 
romiKinrnI  s s.-.’m  s t .i  f i st  ir.i  1 1 y iiiiU'prndt'nt  . In  thr  .ibsriii'r  of  inform.it  ion 
tr.|,irdin.|  NORTH-FAST  t'or rr  1 .1 1 ion , onr  should  iisr  .i  = 0 to  br  s.lfr. 

Tin-  lo.i-lou  plot  is  fiirthrr  .ivrr.iqrd  durinu  plottinu  so  that  morr 
.in.i  miur  points  .itr  .ivi-iMurd  toqrthrr  as  frrqurnry  inrrr.tsrs.  This 
.-limin.itrs  thr  biinrhinq  toqrthrr  of  ix-iint  s at  hiqh  f rt'.iurnr i rs , iiu-rr.isrs 
thr  .irutrrs  of  t rrr.lom  ot  thr  hiqh  frrquriu-y  I'sfim.itrs,  .ind  still  primits 
low- f rr.(urnry  ri'solut  ion. 
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Avi't. 11)111')  IS  as  t'ol  lows  : 


I'lot  t ill')  I't  s . 

I'roquoncy  Hands 
Avora'iod  iH/or 

Data  Points 

Cumulat ivo 
Kit  a Points 

do'iri 

I’l  OOi 

I••llst  Id 

200 

200 

10 

Next  !■' 

It) 

ISO 

ISO 

20 

Next  n 

2S 

ISO 

SOO 

SO 

Next  n 

hO 

100 

800 

100 

In  lliis  way,  tot  .'xami'lo,  7S0  liata  f'oitits  would  bo  plottt'd  as  ouly  tu' 

Tho  m ill  tlu'  ftirmula  V = a m s for  doqroos  of  frooiloni  is, 

1)1  till:;  oxainpli',  10  t imi's  lann'r  at  tli«'  hiqtiost  f ro'iuoiu’ i os  than  at  t lu' 

1 1 >wos  t t t oinu'iio  i I's  . 

I''')  '0,  tho  ooiitidoiioo  limits  foi  tho  spool  tal  oslimati's  aio 

>)ivoii  appi  ox  imat  ol  y by  (1  - .'/'l\'  ' ;■>  ’ who).'  7.  toi 

SO",  oont  iiloiioi'  limits,  l.t>-l‘i  fiir  'HH , 1 . 'Hi  for  'I7t  aiul 

.’.'i7‘W  toi  ‘"H.  Ill  t h('  oxami'lo  abovi',  it  tho  HKi;  spiotral  ['lot 
l.ibi'I  had  ludioatt'd  ^ ['iooos  and  avt'tMC)  i tiq  c'vi'r  8 adjacoiU  froquotii'y 
Kinds  t hon  \'  7 ^ 7 ^ 8 = ,12  for  tho  lowost  froquotu'ios  (assumitui 

N'lK'ril  and  KA8'r  v-omimiioiit  s aro  hi'ihly  i.-or  rol  at  oil)  anil  200  ''  .12  = li-lOO 
toi  tho  liiqlu's.t  troqiii'Mo  ios.  'rtio  'iht.  oonfidotioo  uitorvals  (i.o.,  'iSt 
ot  tho  t inio  ono  winild  ox['oot  tho  s[iootiMl  ostimatos  to  vary  no  moro  than 
this  nuioh)  woubl  bo  (O.S/,  l.S'')  at  low  t roquotio  i os , and  (O.'W,  l.iM) 

at  li  i >)li  t i <''|uoni'  i os  . 

I''')  ■ 10,  ono  must  obtain  O'Mit  iili'iioo  intorvals  t i om  I'ti  i -8qua  i od 

distiibution  tablos  in  stand.ird  statistical  loti'ronoos. 


)■'  loat  Ti  aoks 


I'l  I'o  dt  1 t t i na 
At  1 .int  i o si  noo  1 
( Ki  ohat  dson,  1 ''77)  . 

Till'  biii'ys  had 
woi o t i aokod  by  t ho 
aro  a tow  of  thoso 


buoys  ti.ivo  boon  dt'['loyod  si'voral  t imos  in  t lu'  North 
as  ['art  ot  a st  inly  of  tho  Oulf  8t  roam  Systom 

a 20t'  111  1 i no-dr'"iuo  and  a t om['oi  at  ui  o sonsi'i  , and 
Nimbus  K satollito.  Tho  biii'y  tiaoks  shown  in  I'lq. 
moasurod  durini)  tho  t imo  ot  tho  Ariay  2 ox['0)  imont  . 


\ 


1 1 


1 


Kef rl 

lUi'Wii,  H.,  1 A cri)  microprof  i 1 rr . W.H.O.  I.  K»'f.  7S-1K 

(unpiilil  m.iiuiMi' r 1 pt  ) . 

Ill  • 1 nnn  I 1 1 • I , K.  II.,  I'Wt.,  Woods  llolo  Hiioy  !’ri>iot’t  Mooriiuis,  1 'H>0- 1 ')74  . 
W. 11.0.  I.  Kol  . /(i-A  I (impiib  1 i shod  m.Huisoi  i pt  ) . 


Mill.iOi,  .1.  A.,  I'H.'i,  A n i no  ohaniiol  dipit.il  m.iniiotio  t .ipo  loim.it  for 

.toriiui  ooo.inoqi  ,iph  i i'  d.ila.  W . II . (i . 1 . |^d^.  ( unpiibl  i shod 

maimsot  ipt  ) . 

I'.iyno,  K.  K.,  A.  I,.  Hr.idsli.iw,  d.  1'.  Doan  and  K.  K.  Soh  1 o ichor , 197(), 

Accut.icy  ot  tomporaLuii'  mi'asui'omi'nt  s with  t hi'  V.A.t'.M. 

W.  11. 0.  1 . Kof  . 7uj;^  (uiipubl  ishod  m.ituisc r ipt  ) . 

Kich.iidson,  r.  A.,  W.  J.  Schmitz,  Jr.,  and  P.  Wiobo,  l'-t77.  Gulf  Stream 
tiiui  oxporimont.  I’ObYHOOK  N^'ws  No.  (unpnbl  i ^;lu'd  iii>ciimont  ) . 

...lutidot  1'.  M.  , ,ind  N.  P.  Kotonoff,  I'V/o,  Convorsion  of  pross.uro  to 
do|>t  h in  the  oco.in.  1 loop- So. i Koso.iri'h,  Jt,  lO'i-lll'. 

oohmit.’,  W.  .1.,  .Ii.,  1'I77,  On  t ho  doi'p  ponoiMl  ciicul.ition  in  t ho  Wostoin 

North  Atl.intic.  M.it  . Kos.  , O',  1,  .il-.’S. 

dinijloti'ii,  K.  I'H''),  An  .ilyor  itlim  for  comiHitiiui  tho  mixod  radix 

K.nd  Kourior  'rr.insform.  l.K.K.i:.  Tr.ins . on  An^o_and  HI  oct  ro.ici'iist  iis, 
/MI-1  /(.?),  91-1  iH.  ’ * ' ' 

Wot  t h i n<)t  on , I,.  V.,  l')7o,  0'’_J‘*'''  Notlli  Atl.intic  0 i i on  1 .i  t ion . Tho  .lohns 

Hopkins  Univorsity  Press. 

Wunsch,  i'.,  .iiul  .1.  li.ihlon,  l‘'7-l,  .A  moored  temper.ituro  .ind  pressure  recorder. 
Poop-.'to.i  l\OS.,  .11,  l-lfi-l'i-l. 


ARRAY 


OcOIHHflt  ItiSI 


ARRAY 


ARRAY  ‘”.^'<5 


•94Cfij9i 


0 ^0(X)m  [ J?000  4000m  [ j 4000*  6000m 


6000  6CX)0m 


aooo-toooom 


UHMt  ion  of  roi.YMOni* 


TEMPERATURE  rcj 


Table  I 


MlX'>KINC.  number:;,  uvattons  anp  duration 


RII.YMODK  n 

PMOl 

PM02 

PMO  1 

PM04 

W.M.O.I.  # 

f ..s  V 

bill 

oOH  ' 

' ssn 

579 

600  * 

' .,..s 

58  2 

5 78 

i.Pl  ^ 

UX'ATUW  (“N) 
(•w) 

IS  •’St.' 

Ib-b  I' 
bb®0  r 

IS*b  1 ' 

SS*0b' 

15*57* 

54*4  1 * 

35*bt>' 
54*5  2' 

15*55' 

54*44* 

15*  it** 
55*05' 

15*  U»' 
55*05’ 

35"  U.* 

55*05* 

15*58  * 

5 1*46* 

IS"S8* 

51*45* 

l>"58 

5 1*47 

SET  I'ATK 

May  I 

7b 

Poo  IH 

7b 

iXt  IS 
76 

May  4 

7b 

Poc  12 
7b 

Oct  4 

76 

M.iy  R 
75 

IX'c  IH 

7 b 

Oi.'t  lb 
76 

M.iv  4 

75 

U'c  11 

75 

lY  t 5 

76 

RETRIEVAL 

PAl’E 

U'C  IH 

?b 

CX't  M 
7fa 

July  3 
77 

Pec  12 
75 

Ort  4 

76 

M*»y  29 
77 

Dt'C  IH 
7b 

tVt  IS 
76 

July  1 
77 

I VC  1 1 
75 

lV9  5 

76 

May  li 
7 ; 

OEI’TM 

(motors) 

bOH‘) 

b04  3 

5054 

5379 

5330 

531H 

5162 

5107 

5115 

5478 

546  1 

5467 

IMLYMOUE  i 

PMOb 

PMOL 

PMO  7 

PM08 

W.N.O.I.  (t 

^ btiU 

bHl 

oiT~l 

5H4 

b9R  1 

1 567 

580 

612  1 

1 564 

S77 

1 

tHX>  ' 

IXK'ATION  (*N) 
(*W) 

I4*b3' 

bb^OJ ' 

la^bc* 

bb^ob' 

34*S6* 

55*05* 

35"56' 

59”0:' 

35*57* 

59*02  * 

35*55* 

59*02* 

31*36* 

55*05* 

31*35* 

54*56* 

31*35* 

54*56* 

37*30' 

55*00* 

37*29' 

55*01  * 

37*29 

55*00 

SET  PATE 

M.%y  9 

7S 

Poc  17 

75 

CK-t  17 

76 

M.iy  lb 
75 

poc  20 
75 

Oct  2 

76 

K^y  14 

75 

Doc  15 

75 

Oct  19 

76 

M.ry  7 
7b 

Pf'c  10 

75 

fS't  1 

76 

RETRIEVAL 

PATE 

Poo  1 7 

7b 

tVt  17 
76 

July  2 
77 

r\'c  19 
7b 

Oct  2 

76 

May  2R 
77 

Di'c  15 
75 

Oct  19 
76 

Juno  21 
77 

Dec  10 
7b 

iX't  12 
76 

July 

77 

IHYI-P'M  DEPTH 
(mot  or  s) 

bblb 

5502 

bboo 

5205 

5202 

5206 

5296 

5587 

5595 

5350 

5310 

5 134 

POl.YMin^E  ft 

PM09 

PM  10 

PMl  1 

PMl  2 

W.H.O.I.  It 

f Sh  I 

570 

oOb  ^ 

^ 56  2 

575 

604  1 

1 561 

574 

601  1 

^ 560 

57  1 

c02^ 

UX'ATION  (“N) 

CW) 

IH*  10’ 

b-I-SR' 

)R"30' 

54*55* 

30*29* 

54*56* 

39*27* 

54*59* 

39*30* 

5b*00* 

39*29' 

55*01  ’ 

40*28* 

55*00* 

40*27* 

55*03' 

40*27* 

55*03* 

4 1 * 29  ' 

55*00' 

41*29* 

54*59* 

41  *29 

54*58 

si-rr  ['ATE 

May  7 

7b 

Doc  9 

75 

Oct  1 1 

76 

May  7 

7b 

Doc  R 

75 

Oct  10 

76 

^V%y  6 

75 

Doc  8 

75 

Oct  9 

76 

May  6 

75 

Doc  7 

75 

Oct  8 

'»6 

RrrrRiEVAL 

[lATE 

Poo  9 

7b 

Oct  10 
76 

July  5 
77 

Pet'  R 

75 

Oct  10 

76 

July  7 
77 

Dec  8 

75 

Oi't  9 

76 

July  8 
77 

Doc  6 

75 

Oct  7 

76 

July  ' 
77 

BO^^^>M  I'EPTH 

(motors) 

b Ibj 

5 140 

5140 

5279 

5264 

5266 

5171 

5177 

5171 

4774 

4758 

4'772 

POLYMOPE  It 

PMl  3 

PM14 

PM15 

W.H.O.I.  It 

607 

610 

599 

UX'ATION  ("N) 
(*W) 

36*30* 

55*00* 

35*15* 

55*00* 

35*57* 

55*28* 

SITT  PATE 

Oct  13 
76 

Oct  16 
76 

Oct  3 

76 

RE.TRIEVAL 

DATE 

July  4 
77 

July  3 
77 

May  29 
77 

BOTTtXl  Pl'.PTH 

(mot  ors) 

5445 

54R7 

5457 

Table  2 


a.  Data  Variables,  Mooi  iiigs  1-5 


Inst 

Nom i na 1 

rxita 

'‘tYi’b' 

Dt'pl  h 

r>K>nt  . 

(m . ) 

lU)  . 

‘POI.YMOPl-;  moi>t 

1 IP]  po;;  i 1 ion 

I'M 

()l)l) 

1 ; 1 ; 1 

T/l' 

800 

;>  • 2 

I'M 

1 000 

1 ; 1 ; 3 

T/!> 

1200 

■1 ; -1 ; ‘1 

CM 

1 500 

5 ; 5 ; 5 

■lyr 

.1000 

u ; (> ; G 

T/P 

.1500 

7 ; 7 ; 7 

T/V 

1000 

8;  8;  a 

T/r 

3500 

9;  9;  9 

I'M 

4000 

1 0 ; 1 0 ; 1 0 

T/P 

•1500 

1 1 ; 1 1 ; U 

T/P 

5000 

1 2 ; 1 2 ; 

OM 

5000 

; ; 1 2 

‘POl.YMODK  mi,)oring  position 

PM 

600 

1;  1 : 1 

ItK-l 

HOO 

2 • 

T/P 

800 

3 ; 2 ; 2 

(.’M 

1000 

4 : 3 ; 3 

CM 

1500 

5;4;4 

tiurl 

1500 

(i;  ; 

Tncl 

3000 

7;  ; 

T/P 

3000 

8 ; 5 ; 5 

CM 

-1000 

9;  6;  6 

I ne-  1 

-1000 

10;  ; 

T/P 

5000 

1 1 ; 7 ; 7 

*POI,YMOI't'.  moor 

i tut  1 los  > t ion 

CM 

(>00 

1 ; 1 ; 1 

T/P 

CM 

800 

1 000 

> . ) . ^ 

1;  1;  1 

I'M 

1 500 

■1;4;4 

T/P 

tooo 

5 ; 5 ; 5 

CM 

-tooo 

() ; G ; 

IKS 

5000 

; ;7 

CM 

5000 

; ; H 

T/P 

5000 

7 ; 7 ; 9 

*P()l,YMOnP.  moor 

inq  position 

CM 

(>00 

1 ; 1 ; 1 

T/P 

800 

> . > . 

t.  f f j ■ 

CM 

1 000 

1 ; 1 ; 3 

CM 

1 500 

4 ; 4 ; 4 

C’M 

• 1000 

5 ; 5 ; 5 

Velocities  Temperature 

I ._jt t IL 

set  1 1/1  :!  1/1 


111 


W.U.O.I.  moofinqs  #557, 

1 h-  H ) ( ^ 

1 + f 1 I ^ 

I ^ 1 1 ( 4. 


I 1 1 i I 1 

1 t-  + 1 1-  t 

[ + + 1 i • 

I + + 1 1 ►■ 

I + + 1 1 1 

i ' ^ 1 { 1- 

l + + I ( 1 

( + + It  +■ 

1 + H i I + 


#5fil, 

■ ' ^ 
4— 

(_ 

+ 


H 


-+ 

■(- 


#(>0« 
-H  I 
— i l- 
— i I 


H l- 
I 1- 
H I — 
I I— 
H t— 
1 I 

H (— 
1 I 
H 1 


#2  W.U.O.I.  Moorings  #558,  #579,  #G00 

[ 4- ( i [ -I 1 ] 1 

1 + + 1 ( + +-  1 ( 

1 + + 1 I 1 1 i t- 

t ^ ' i f ' 1 1 [ 

i i i ] f 1 ' i [ 

1 + + It  + + It 

t + + It  + + It 

t + + ]( 1 1 )H 

I ^ 1 1 I 1 1 1 t 

I + + It  + + It 

t + + It 1 1 th 


#3  W.U.O.I.  Moorings  #5f>5,  #582,  #(>09 

t 1 ^ 1 I 1 1 1 I 

I ♦ 1 1 I 1 + i t- 

1 K ^ j I ^ H j 1 

I 1 — I i t 1 — I j I 

1 + + It 1 ( ih 

{ ^ 1 i t • 1 1 1 

t + + It  + It 

t + 1 1 1 + 1 1 1 

I + + 11 1 1 IK 


#4 


W.U.O.I. 


Moorings  #559 

1 j t 


I t- 
■i  t 


, #578, 

H +■ 


#601 

I h 

— I t 
— I 1 


Pressure 

+ 4 


+ + 

■4-  ■ - ' 4- 

4-  4- 

■t  ■■  '■! 

-4  4- 

4 1- 

-f  4- 

H 4 

-4  4- 

4 4- 

H h 

4 4 

4-  4- 

4-  4- 

4-  4- 

4-  4- 

4-  4- 

4-  4- 

4-  4- 

■»■■■■  4 

4-  4- 

+ 4- 

■4 1- 

♦ i 

-4  4 

4-  4 

4-  + 

4 

4-  4- 

4-  4- 

+ 4- 

■ ■4- 

4-  4- 

+ 4- 

4 4 

4 4 


*P0I/YMC)I)K  mec^riiuj  jK^sition  #S  W.H.O.T.  Moorinqs  #566,  #581,  #611 


CM 

OOO  1 ; 1 ; 1 

I 1 



— H [■  " — 

— 1 — 1 1 

4 

4 

T/P 

HOO  2; 2; 2 

t + 

4 

1 1 — 1 — 

— 1 — 1 1— 

- — - 

CM 

1 000  3 : 3 ; 3 

t 1— 



— i 1 — t— 

— ' — 1 1 

4 

4 

CM 

1500  4; 4; 4 

i H- 

-1 — 

— 1 1 — 1 — 

— < — 1 1 

4 

f 

CM 

4000  5; 5;  5 

f 1 

— f 

1 1 — 1 — 

— 1 1 1 

4 

4 

1 


] 

4 

I 

I 


H 

I 

1 

4 

I 

I 


1 

I 

4 

1 

1 

I 

1 

4 

I 

I 

4 


1 

■I 

I 

I 

I 

■i 


1 

1 

1 

I 

1 


I 

1 

1 

1 

I 


Table  2 


b.  Data  Duration  and  Depths,  Moorings  1—5 


Cor  r 

■eted 

Di'jiths  (m) 

# of 

Data  Days 

Data  Ident . 

Set  1 

3 Set 

1 

2 

3 

No. 

im  >or 

i ng  [HIS  i t ion  # 1 

W.ll 

.0.1.  Moorings 

((557 

#58  3 

, #608 

l.tl  1 

(.14 

595 

224 

74 

259 

1 

1 

1 

H()2 

HI  5 

795 

224 

298 

260 

2 

2 

1004 

1017 

1001 

224 

180 

259 

1 

3 

3 

1 20-1 

1219 

224 

298 

0 

4 

4 

4 

150  1 

1 50 1 

1503 

226 

298 

259 

5 

5 

5 

2002 

2006 

2003 

53 

291 

260 

6 

6 

6 

2 505 

2501 

224 

0 

260 

7 

7 

7 

iOOl 

iOl  1 

224 

298 

0 

8 

8 

8 

1501 

3500 

225 

0 

260 

9 

9 

9 

■1001 

4001 

224 

298 

0 

10 

10 

10 

-1495 

4 50(. 

4502 

224 

298 

260 

11 

1 1 

11 

501  1 

0 

298 

- 

12 

1 2 

5003 

- 

- 

259 

12 

♦I’Ol.YMODH 

meerini}  position  #2 

W.H 

.0.1.  Moorings 

((558 

#57  9 

#600 

5(.J 

596 

0 

292 

235 

1 

1 

1 

VHl 

75H 

79() 

213 

215 

235 

3 

p 

p 

9H2 

9(.6 

996 

215 

294 

235 

4 

3 

3 

14H2 

146H 

1498 

215 

294 

2 35 

5 

(> 

4 

4 

2992 

2959 

3001 

219 

294 

235 

7 

8 

5 

5 

1977 

1955 

4002 

218 

294 

235 

9 

6 

6 

10 

■19(,4 

4944 

5006 

218 

294 

235 

11 

7 

7 

♦POl-YMODK 

mooring  [Xjsition  #1 

W.H 

O.T.  Moorings 

#565 

#582 

#609 

t>40 

69H 

720 

219 

300 

257 

1 

1 

1 

H-U) 

219 

0 

0 

2 

P 

10-10 

1120 

219 

0 

257 

3 

3 

3 

1 5-10 

It>05 

li>20 

219 

284 

257 

4 

4 

•1 

10  15 

1108 

3117 

220 

300 

258 

5 

5 

5 

4010 

4 106 

4000 

219 

300 

257 

6 

6 

6 

5128 

- 

255 

7 

8 

502  1 

5095 

5129 

219 

300 

258 

7 

7 

8 

‘I'OI.YMODK 

m<x-)rinq  [losition  (14 

W.H. 

0.1.  Moorings 

#559 

#578, 

#(>01 

(.01 

58  H 

603 

217 

246 

234 

1 

1 

1 

H02 

790 

217 

246 

0 

0 

2 

2 

991 

1003 

0 

246 

234 

3 

3 

3 

1501 

1494 

1503 

217 

246  214/234 

4 

4 

4 

4001 

3996 

400  3 

177 

246 

234 

5 

5 

5 

*POl,YMODK 

mooring  [xDsition  #5 

W.H. 

0. I . Moorings 

#566 

#581, 

#611 

(.()(> 

63  3 

596 

219 

301 

204 

1 

1 

1 

H07 

835 

796 

219 

301 

204 

2 

2 

100(. 

1036 

996 

219 

301 

204 

3 

3 

3 

150(. 

1540 

1498 

219 

71/301 

204 

4 

-1 

•1 

•1006 

404 1 

219 

301 

0 

5 

5 

5 

19 


Table  2 


r.  Data  Variables,  Moorings  6-15 


1 ir.t  . 

N'  im  1 na  1 

).l 

a 

I'yi"' 

l)•■ptH  li 

1-  ‘ 

it  . 

(m.  ) 

tl( 

" , _ . 

* 1 '1  )I ,YMi  iDi:  iiv  " ’ 1 1 1 ig 

1" 

i 1 ion 

•M 

1,00  1 

1 

1 

r/p 

800  .! 

.1 

) 

OM 

1000  i 

3 

1 

■M 

1 500  4 

4 

4 

•M 

4000  5 

5 

5 

‘POHYMODH  mooring 

[xjs it  ion 

2M 

(>00  1 

1 

1 

2M 

800 

> 

r/p 

800  2 

2 

3 

’M 

050 

4 

•M 

1 000  3 

3 

5 

’M 

1 500  4 

4 

6 

•M 

2000 

7 

OM 

2500 

8 

■'M 

4000  5 

5 

0 

*POI.YMOnK  mooring 

[Kis  it  ion 

■M 

oOO  1 

1 

3 

r/p 

800  2 

2 

■M 

1000  3 

3 

'M 

1 500  4 

4 

4 

•M 

4000  5 

5 

5 
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